Association between the built environment, parental perceptions and children's neighborhood travel: an exploration of independent mobility licenses of Hispanic children in the San Francisco Bay Area by Dwelley, Amanda E.
1 
 
Association Between the Built Environment, Parental Perceptions and Children’s Neighborhood Travel: 
An Exploration of Independent Mobility Licenses of Hispanic Children in the San Francisco Bay Area 
Amanda E. Dwelley, Master’s Candidate, Department of City & Regional Planning 
The University of North Carolina at Chapel Hill 
April 12, 2010 
 
I. Introduction  
 
This paper will examine socio-demographic and environment correlates of parental licenses for 
independent travel, paying particular attention to differences between Hispanic and non-Hispanic parents’ 
interpretation of the built and social environment. Parental licenses for neighborhood travel, defined here 
as parental permission for children to walk in their neighborhoods without adult supervision, can 
influence children’s health through the physical activity of active transport (Davison, Werder & Lawson, 
2008; Page, Cooper, Griew, Davis & Hillsdon, 2009). Increased physical activity is associated with lower 
body-mass index, and physical activity, in turn, may be linked to features of the physical environment that 
afford more active travel such as trips to school (U.S. Department of Health and Human Services, n.d.). 
Licenses for independent travel are only one factor in explaining children’s physical activity; other factors 
include the availability of motorized transport, children’s perceptions of the neighborhood, recreational 
facilities or programs, children’s competence, and parental support for physical activity (Gordon-Larsen, 
2006; Trost et al., 2003).  
 
Research on independent mobility in the US has focused on children’s active transport to school, while 
literature from the UK and Australia has investigated the general concept of independent mobility through 
neighborhood walking or biking. To better understand the relationship between the built environment and 
mobility licenses for children, this study examines responses to a survey of parents of 10-14 year old 
children in the San Francisco Bay Area. The study first asks if there is a relationship between the built 
environment and children’s ability to travel unsupervised (without adults) in their neighborhoods. In 
addition to objective features of the built environment, the study includes parental perceptions of 
neighborhood, which could reflect their view of the social environment as well as the built environment. 
Second, this study asks if the relationship between the built environment and mobility licenses varies by 
the child’s Hispanic ethnicity.  
 
Children’s physical activity and independent mobility have been declining in recent decades in the US 
and UK, at the expense of individual and public health and psychosocial development (Hillman, 1990; 
Page, Cooper, Griew & Jago, 2010; Prezza et al., 2001; Rissotto & Giuliani, 2006). The rate of children 
walking or biking to school – a form of active transport - has declined in the US, while motorized 
transport and parent shuttling have increased (McDonald & Aalborg, 2009; Surface Transportation Policy 
Project, Transportation and Land Use Coalition & Latino Issues Forum, 2003). At the same time, parental 
restrictions have increased, presumably for fear of safety (Page et al., 2010; Valentine, 1997). Physical 
activity through school and sports programming has not compensated for the decline in physical activity 
through active transport (Brownson, Boehmer & Luke, 2005; Surface Transportation Policy Project et al., 
2003). Nationally, the overweight rate for adolescents has increased from 6% rate among adolescents in 
1971-1974 to 15% among 12-19 year olds in 1999-2000 and 18% in 2005-2006 (18%) (National Center 
for Health Statistics, Office of Analysis and Epidemiology, 2008).  
 
Childhood and adolescent obesity is a common rationale for investigating the factors that influence active 
transport, and higher prevalence of obesity and physical inactivity among minority and lower-income 
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children is cause for greater attention. Strauss and Pollack (2001) found the obesity rates increased fastest 
among African-American and Hispanic children between 1986 and 1998, based on the National 
Longitudinal Survey of Youth. Between 1999 and 2002, about 16% of 6-19 year olds were considered 
overweight, with higher rates among Mexican-American children in both the 6-11 and 12-19 year old 
ranges (U.S. Department of Health and Human Services, n.d.). Moreover, school-based physical activity 
among Hispanic children declined from 1991-2007 (Centers for Disease Control and Prevention, 2007). 
Other research has found that residents of lower-income urban neighborhoods have less physical activity 
and higher associated chronic disease (Gibbons, Singh, Braithwaite & Guyer, 2005). 
 
Paradoxically, active transport appears to be higher among Latino youth. A 2000-2001 California 
Department of Transportation survey revealed that 28% of Latino children’s trips were made by walking 
and biking, compared with only 16% of trips made by walking and biking among all California children 
(Surface Transportation Policy Project et al., 2003). Using data from the 2001 National Household Travel 
Survey (NHTS), McDonald (2008b) found that low-income and Hispanic children make more walking 
trips to school, and Brownson et al. (2005) found differences in the percentage of non-work related 
walking trips made by adults, with Hispanic adults making more walking trips than whites (despite higher 
commute times among minorities). Income (and residential segregation by income) may be one factor, as 
higher family income is associated with decreased likelihood of active transportation to school among 
Hispanic youth (McDonald, 2007). Given the scope of the obesity problem and variation in physical 
activity among urban and Hispanic children, a closer examination of the factors that affect active transport 
is necessary. Unfortunately, the multiple risk factors for obesity (socioeconomic status, genetics, diet & 
nutrition, physical activity) preclude a simple solution.  
 
II. Literature Review 
 
Built environment variables such as density, clustering of land uses, and street connectivity have been 
associated with increased physical activity and mobility. Higher residential density and mixed land use 
are associated with more frequent active transport in children and teens (Frank, Kerr, Chapman, & Sallis, 
2007; McDonald, 2008a). The geographic distribution of families has also been associated with changing 
travel patterns; for example, declining rates of active transport to school have been associated with 
increased distance between home and school (McDonald, 2007). Studies investigating the effect of the 
built environment on children’s physical activity (e.g., frequency with which a child engages in moderate 
or vigorous physical activity and hours per week of at least moderate intensity activity) have found 
similar relationships between higher-density urban settings and physical activity (Carver, Timperio, & 
Crawford, 2008b; De Vries, Bakker, Van Mechelen, & Hopman-Rock, 2007; Ferreira et al., 2007; 
Franzini et al., 2009). However, some research has found that more suburban neighborhood design (cul-
de-sacs, large front yards, low intersection density) is associated with higher levels of children’s outdoor 
play and physical activity (De Vries et al., 2007; Handy, Cao, & Mokhtarian, 2008; Veitch, Bagley, Ball, 
& Salmon, 2006).  
 
A few studies have observed differential effects of the built environment on behavior among socio-
demographic groups and Hispanic ethnicity. Babey, Hastert, Yu & Brown (2008), in an evaluation of the 
effect of park access on vigorous physical activity among California adolescents, found a positive 
association between safe park access and vigorous physical activity in general, but not for Hispanic and 
Latino adolescents or urban residents, who may have more limited access to safe parks. McDonald (2007) 
found that the likelihood of walking to school was higher for 5-14 year old Hispanic students than non-
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Hispanic white students. Loukaitou-Sideris (2010) found that Hispanic children were over-represented 
among inner-city and suburban Los Angeles park users, and were more intensive users of these parks. 
However, with regard to active travel to recreational locations, Hispanic children may be less likely to 
walk or bike, given parental perceptions of “more barriers to their children’s physical activity” compared 
with white parents, citing things such as safety, transportation options, and cost (Centers for Disease 
Control and Prevention, 2003).  
 
Differences in correlates between the built environment and active transport may be attributable to a 
combination of socioeconomic status, car ownership, and residential location that may affect the necessity 
of walking and biking (Davison et al., 2008; McDonald, 2007). For example, Zhu and Lee (2008) found 
disparities in the walking environment around the schools of minority elementary school children in 
Austin, Texas, wherein Hispanic children lived closer to school in areas of higher population and street 
density, yet with less-accommodating street conditions and higher crime rates in the area (Zhu & Lee, 
2008). It is possible that the general findings of a positive association between density, land use mix, road 
characteristics, access to park space, and distances between land use features may not apply to urban 
Hispanic and Latino children. Understanding the relationships between built environment features and 
active transport outcomes among Latino children may help inform public health and planning policies. 
 
Variation in children’s physical activity and mobility cannot be wholly attributed to the built environment 
or to individual and family characteristics. Income level and socioeconomic status are often associated 
with health and mobility outcomes (Amesty, 2003). Cervero & Duncan (2003) found that density, land 
use diversity and urban design factors were weak predictors of mode choice in models that included 
demographics, travel impedance and trip factors; demographics and trip impedance outweighed built 
environment factors. However, parental concerns and perceptions of environmental safety may outweigh 
objective walkability metrics for outcomes such as physical activity and active commuting to school 
(Franzini et al., 2009; Kerr, Rosenberg, Sallis, Saelens, Frank & Conway, 2006). Parental concerns and 
safety perceptions have been repeatedly linked to physical activity outcomes, though the direction of the 
relationship varies across urban and suburban environments and socio-demographic characteristics 
(Romero et al., 2001; Timperio et al., 2006). 
 
Age is likely a meaningful indicator of children’s independent mobility (Hillman, 1990; Matthews, 1992). 
Differences in parent’s licenses for unsupervised behavior are likely related to age-based developmental 
capabilities as well as parental perceptions. Timperio et al. (2004) found evidence that parent’s 
perceptions of the neighborhood may vary by age of child, with parents of 5-6 year old children viewing 
the neighborhood as less hospitable to children (with more stranger danger and fewer lights or crossings) 
compared to neighborhood perceptions of parents with children ages 10-12. In a follow-up of this study, 
Carver et al. (2008) found that the road environment seemed to be an important predictor of more 
frequent walking and cycling was for 13-15 year olds, but not children 8-9 years old (Carver, Timperio & 
Crawford, 2008a). Similarly, Frank et al. (2007), in a study of Atlanta-area youth, found multiple built 
environment variables (intersection density, residential density, mixed land use, commercial use, open 
space) to be significantly related to the likelihood of 12-15 year olds taking walking trips, while fewer 
built environment variables were significant for other age ranges. Access to recreation and open space 
was the only significant correlate across all age groups. Studies of active commuting to school in the US 
show conflicting results with regard to age-related increases in mobility (see Davison et al., 2008). These 
findings suggest that active transport prior to a certain age (perhaps 12) might be constrained by other 
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factors – including parental controls - while such behavior after teens have drivers licenses may be 
substituted for driving (Clifton, 2003). 
 
Children’s gender also influences independent mobility. O’Brien et al.’s study of independent spatial 
mobility (2000) among London children ages 10-14 concluded that girls and ethnic minority children (in 
city locations) appeared more restricted in their use of space (O'Brien, Jones, Sloan, & Rustin, 2000). 
Before 2000, girls were found to spend less time in urban public realm than boys, and more likely to be 
supervised by adults. And, girls perceived places as unsafe or reported that they were scared of unknown 
people more frequently than boys; conversely, boys were more likely to bicycle and use parks (O'Brien et 
al., 2000). Other studies in the UK have found a similar relationship between parent’s restrictions on 
unsupervised travel and gender (Mackett, Brown, Gong, Kitazawa & Paskins, 2007; Page et al., 2009). 
Australian research has shown that boys made more walking or cycling trips than girls, and found gender 
differences in the relationship between road environment variables and biking or walking trips (Timperio 
et al., 2006). For instance, a medium number of traffic lights was positively associated with trip frequency 
for adolescent girls, while for adolescent boys a medium length of local roads within 800 meters was 
positively associated with trip frequency (Carver et al., 2008a). 
 
In the US, the relationship between independent mobility and parental perceptions of crime or traffic 
safety considerations is unclear. While some studies have found a positive relationship between perceived 
safety and children’s active travel (Ferreira et al., 2007; Kerr et al., 2006), others have observed mixed 
results (Davison et al., 2008; Romero et al., 2001). Timperio et al. (2006) found a negative relationship 
between active commuting to school and parent perceptions of environmental deficiencies (lack of 
streetlights, no crossings, and few children around). Romero’s study of majority-Hispanic youth from 
low-income communities in the Southwestern US (2005) revealed that more physical activity was 
associated with perceptions of more neighborhood hazards, measured as the degree to which traffic, trash 
& litter, crime, noise, gangs, access to parks, prejudice and drugs were perceived to be a problem by 
adolescents. Romero also found that children’s perception of safety was significantly associated with 
physical activity, to a greater extent than neighborhood hazards. From this she concluded that the 
perception of safe adults may be as important as the facility itself, and that hazards may not measure the 
fear or danger in the neighborhood (Romero, 2005). 
 
Safety perceptions are likely shaped by individual and family characteristics, parental interpretations of 
risks and affordances in the pedestrian environment, and actual risks of that environment. Residence in 
lower-income neighborhoods is associated with increased crime, fear of crime, and diminished 
perceptions of safety, complicating the relationship between independent mobility and income (Amesty, 
2003; Day, 2006; Gielen et al., 2004). Cho, Rodriquez and Khattak (2009) found that accuracy of risk 
perceptions varies by the built environment, with residents of lower density, single-family housing areas 
perceiving proportionally higher risk (in relation to actual risk) than peers in higher-density, mixed-use 
areas, despite higher crash risk in more compact, mixed-use areas (likely related to exposure). Other 
studies have found that perceptions of road safety show a stronger relationship with parental restrictions 
than actual pedestrian injury rates (Gielen et al., 2004).  
 
Parental perceptions regarding the neighborhood social environment have also been examined, capturing 
social capital with measures of social cohesion, collective efficacy and child-centered social control 
(Cradock, Kawachi, Colditz, Gortmaker & Buka, 2009; Franzini et al., 2009; McDonald, Deakin & 
Aalborg, 2010; McNeill, Kreuter & Subramanian, 2006). A 2003 study of US fifth-graders found the 
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neighborhood social environment to be a better predictor of physical activity and obesity than 
neighborhood physical environment, which included both objectively-rated characteristics researcher 
(density, traffic, physical disorder) and perceptions of safety (Franzini et al., 2009)  
 
III. Sample Description 
 
A telephone survey developed by McDonald et al. in 2006 was conducted between August 2006 and May 
2007 (McDonald & Aalborg, 2009). Respondents were parents of 10-14 year old children living in San 
Francisco Bay Area zip codes. Kaiser-Permanente of Northern California provided contact information 
for potential responses, so sample selection controlled for health insurance status. Findings from this 
survey have been published in analyses of children’s walking and biking to school behavior, parents’ 
rationale for allowing certain travel modes, and the relationship between child-centered social control and 
active transport to school (McDonald & Aalborg, 2009; McDonald et al., 2010).  
 
Study area zip codes were pre-selected for characteristics of walkable and bikable built environments 
based on Cervero and Duncan’s (2003) analysis of objective built environment characteristics and 
walking and bicycling outcomes measured in the 2000 Bay Area Travel Survey. Cervero & Duncan 
(2003) used factor analysis to create measures of pedestrian and bicycle friendliness and land use 
diversity, and then modeled walking and bicycling mode choice using these characteristics, personal 
attributes, trip characteristics and “travel impedance” factors like slope and distance. Factor analysis 
revealed positive associations between pedestrian and bicycle friendliness and land use diversity, 
residents-to-jobs balance, four-way intersections, and mixed land use distribution. Larger blocks and 
highly residential areas were seen to have an inverse relationship with pedestrian and bicycle friendliness 
and land use diversity, respectively.  
 
Because of sample selection criteria, there is limited variation in measured built environment 
characteristics. The study area has higher housing unit density, population density and road density than 
the nine Bay Area counties surrounding the study area (Alameda, Contra Costa, Marin, Napa, San 
Francisco, San Mateo, Santa Clara, Solano and Sonoma). Population-weighted average housing unit 
density (housing units per sq m) and road density (centerline road meters per sq meter) of block groups 
within and outside of the study area are shown in Table 1.  
 
Table 1: Comparison of built environment characteristics of study area vs. San Francisco Bay Area 
 Study Area* Nine-County Bay Area 
Variable Mean SD Mean SD 
Housing Unit Density per 
Square Kilometer 
           
2,225  
           
1,163  
           
1,712  
           
2,733  
Population Density per 
Square Kilometer 
           
5,935  
           
3,550  
           
4,398  
           
5,526  
Road Length (km) per 
Square Kilometer 
                 
19  
                   
7  
                 
15  
                   
7  
*Study area defined as block groups containing homes of respondents   
Source: ESRI, Census 2000, TIGER/Line shapefiles.  
 
This study area encompasses many features of a highly walkable environment, yet marked differences in 
the socioeconomic, racial and ethnic mix of communities. Since low-income and minority children suffer 
from higher rates of obesity and physical inactivity in general, yet higher rates of active transport to 
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school in general, it is instructive to examine correlates of independent mobility in the more urban 
environment in which minority children may be more concentrated (Day, 2006; Gibbons et al., 2005; 
Surface Transportation Policy Project et al., 2003). Similarity in objective characteristics may allow for 
more meaningful comparison of parental perceptions by demographic characteristics. Additionally, the 
question of whether positive relationships between active transport and high-density built environment 
characteristics exist in higher-density settings is motivated by Kerr et al. (2006), who observed an 
interaction between parental concerns and neighborhood walkability (defined as high residential density, 
intersection density, retail floor area and mixed land use) whereby parental concerns had more influence 
on active commuting in highly walkable areas than less walkable areas. This sample provides a unique 
opportunity to examine the above questions within a methodologically-constrained study area.   
 
The survey collected data on demographics, behavior, activities, parental perceptions and subjective 
health of 432 children. Restricting the sample to complete responses to analyzed questions for children 
living within the target study area resulted in a sample of 328. The sample can be divided into non-
Hispanic whites (32%), Hispanic/Latino children (33%), and children whose parents reported a non-
Hispanic, non-white racial category (35%) (Table 2). Multi-racial Hispanic children are included in the 
“Hispanic” designation; twelve children fall into this category. Within the non-Hispanic, non-white racial 
group, 42% of children were non-Hispanic Black, 29% Asian, and 30% Multi-Racial (excluding Multi-
Racial Hispanic).  The sample contained proportionately more Hispanic children and fewer non-Hispanic 
Black and non-Hispanic Asian children than the study area.  
 
The average age of children in the study population was 12, and children’s ages were equally divided 
across the 10-14 year old age range. Gender was balanced across the sample, though slightly more 
Hispanic children were reported as female. Parent-reported income level, parental work status and 
number of children in the household were significantly different across racial and ethnic groups in the 
sample. Nearly 70% of non-Hispanic white families reported earning more than $80,000 per year, 
compared with only 13% of Hispanic families. Income may be related to parent work status, as fewer 
Hispanic families reported two working parents. Because of the potential interaction between parent work 
and commuting habits and children’s independent travel, a dummy variable indicating that there were two 
parents but only one working parent was used for analysis (McDonald, 2008a). Parent work status of the 
sample differed from the study area, with more employed Hispanic and Latino parents than in the general 
population (likely because sample selection was contingent on health insurance status). 
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Table 2: Individual and family characteristics 
 Percentage of 
Hispanic 
Respondents 
Percentage of 
non-Hispanic 
Respondents 
Percentage of 
Total 
Respondents 
Percentage of 
study area 
(Ages 10-14)† 
Hispanic 100% 0% 33% 22% 
Child's Age  
10 24.3  19.5  21.0  21.8 
11 18.7  19.9  19.5  20.7 
12 16.8  22.2  20.4  20.1 
13 21.5  16.7  18.3  18.8 
14 18.7  21.7  20.7  18.7 
Average Age 11.9 yrs 12.0 yrs 12.0 yrs 11.9 yrs 
% Female 57.9  48.9  51.8  49.2 
Family Income***  
<$40k 47.7  14.0  25.0  n/a 
$40-80k 39.3  33.0  35.1  n/a 
>$80k 13.1  52.9  39.9  n/a 
Parent Work Status***  
2 Working Parents  37.4  48.0  44.5  26.7 
2 Parents, 1 Worker  47.7  21.7  30.2  31.8 
1 Working Parent  12.2  25.3  21.0  16.6 
Non-working parent(s)  2.8  5.0  4.3  24.9 
3+ kids in HH*** 43.9  19.0  27.1  n/a 
Pct in City***  
   Alameda 8.4  32.1  24.4  12.4 
   Albany 6.5  17.7  14.0  3.1 
   Berkeley 15.9  25.8  22.6  11.0 
   Oakland 66.4  20.4  35.4  73.5 
   Other 2.8  4.1  3.7   
Total 107 (33%) 221 (67%) 328 (100%) 36,055 
Legend: Difference in categories across racial/ethnic group from Chi-Squared or ANOVA test,  
* p<0.05; ** p<0.01; *** p<0.001 
† Source: Census 2000 
 
Density, land use, road environment and distance measures of the built environment are based on studies 
by Cervero et al. (2003), Frank et al. (2007), and Carver et al. (2008a). Similar to the Australian CLAN 
study, density and land use characteristics were measured within 800 meters of each respondent’s home 
(Carver et al., 2008a). Grocery store density was included as an indicator of retail land use. Since crime 
data was not included in this analysis, liquor stores were included as a negative amenity that may be 
associated with higher, localized crime (Speer, Gorman, Labouvie & Ontkush, 1998).  Population and 
housing densities were calculated using the Twin City Walking Study’s Environment and Physical 
Activity GIS Protocols 3.3 & 3.7 from version 4.1 (Forsyth, 2007). Road and intersection density were 
calculated using GIS protocols 6.5 & 6.6 from version 4.1. Road data came from Census TIGER/Line 
files. Distances were calculated as network (on-street) distances to points of grocery stores, liquor stores, 
and schools, and polygons of parks. Grocery and liquor store addresses came from InfoUSA.  
 
Even within the geographically-constrained sample, there are significant differences in the objective built 
environment experienced by Hispanic and non-Hispanic families. Hispanic respondents lived closer to 
grocery stores and AC Transit stops than non-Hispanic respondents, on average. However, Hispanic 
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respondents were further from their children’s schools. Population and road density within 800m of 
respondent’s homes were higher for Hispanic than non-Hispanic respondents, though housing unit density 
was similar across groups. There were a higher number of grocery and liquor stores near the homes of 
respondents of Hispanic ethnicity compared with non-Hispanic respondents. The location of respondents 
in the context of a gridded road network can be seen in the Appendix. 
 
Table 3: Built environment characteristics near children’s homes 
Variable Hispanic non-Hispanic Total 
 Mean SD Mean SD Mean SD 
Kilometers to school 4.3 6.6 3.4 4.4 3.7 5.2 
Kilometers to nearest park 0.32*** 0.21 0.29 0.20 0.30 0.20 
Kilometers to nearest Grocery 0.25*** 0.15 0.34 0.19 0.31 0.18 
Kilometers to nearest AC Transit stop 0.14** 0.09 0.18 0.12 0.17 0.11 
Housing Units per Hectare within 800 m of home 21.6 6.6 21.3 6.4 21.4 6.5 
Population per Hectare within 800m of home 64.3*** 23.3 49.9 16.8 54.6 20.3 
Grocery stores per sq. km within 800m of home† 4.0*** 2.0 2.6 2.1 3.1 2.2 
AC stops per sq. km within 800 m of home 23.1* 7.0 21.3 7.1 21.9 7.1 
Liquor stores per Sq. Km 800m of home 2.5*** 1.2 1.9 1.1 2.1 1.2 
Centerline road length / area (km/sqkm) 15.0* 1.6 14.3 2.3 14.5 2.1 
4-way intersections within 800m of home (%) 46.5 14.0 48.9 14.2 48.1 14.2 
1-way intersections within 800m of home (%) 9.0 5.6 10.1 8.1 9.7 7.3 
Intersection density within 800 m of home 77.5*** 11.7 69.9 15.2 72.4 14.6 
Legend: Difference of Hispanic from non-Hispanic, ANOVA F-Test p-value 
* p<0.05; ** p<0.01; *** p<0.001 
†Grocery, liquor and AC stop density measured by the count of the amenity within the land area within 800m of home. 
For example, Hispanic grocery store density of 4.0 units represents an average of 8.1 stores within 800m of home, 
and non-Hispanic grocery store density of 2.6 units represents an average of 5.2 stores within 800m of home.   
 
Differences in objective built environment characteristics are likely related to families’ residential 
location within the study area. Table 2 shows that Hispanic respondents were far more likely to live in 
Oakland, while non-Hispanic respondents were more evenly distributed across the four primary cities. 
Additionally, the socioeconomic and demographic characteristics of residential block groups were 
different across groups, with Hispanic respondents more likely to live in areas with a higher proportion of 
other Hispanic residents and more renter-occupied housing than non-Hispanic respondents. Hispanic 
respondents also lived in lower-income areas than non-Hispanic respondents. Median Household Income 
is used in analysis to control for the difference in residential location but not over-control for race or 
ethnicity; inclusion of a neighborhood socioeconomic status variable is motivated by Kerr et al. (2006).  
 
In this study, questions from social cohesion, collective efficacy, and child-centered social control scales 
were derived from Sampson’s collective efficacy and social capital scales (Sampson & Raudenbush, 
1997; Sampson, Morenoff & Earls, 1999). The scales used for analysis (Table 4) were determined based 
on confirmatory factor analysis (using Maximum Likelihood estimation with oblimax rotation) of 21 
neighborhood rating questions. Two variables are included – Social Safety and Street Safety – to capture 
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concepts of stranger danger and traffic danger that have arisen as leading explanations for parental 
restrictions on active transport (Carver et al., 2008b). Similar scales have been used by Franzini et al. 
(2009) and McDonald et al. (2010) as measures of neighborhood social environment (collective efficacy, 
collective socialization of children, neighborhood exchange, and social ties). Social safety is comprised of 
three 5-point likert scale variables indicating extent to which respondent agreed that “there is a high 
crime rate in the neighborhood,” “it is unsafe to go on walks during the night,” and “it is unsafe to go on 
walks during the day.” Street safety is comprised of 3 5-point likert scale variables indicating extent to 
which respondent agreed that “cars drive fast in the neighborhood,” “there is a lot of traffic in my 
neighborhood,” and “I worry about my child crossing the street by themselves.” A third variable – social 
help – is included based on theory that higher levels of social support (relationships, networks) are 
associated with greater physical activity (see McNeill et al., 2006). Social help is comprised of three 5-
point likert scale variables indicating the extent to which respondent agreed that “you can count on adults 
in neighborhood to watch out that children are safe and don’t get into trouble,” “people around the 
neighborhood are willing to help their neighbors,” and “people in this neighborhood can be trusted.” 
Social help is similar to Cradock et al.’s (2009) Social Cohesion scale.i High values of all three perception 
variables represent more positive (safe, secure) feelings of the neighborhood. 
 
Hispanic parents rated their neighbors more favorably for being willing to help neighbors or watch local 
children (social help, Table 4). However, Hispanic respondents rated their neighborhoods lower for 
feeling safe from crime and feeling safe walking during night or day (social safety, Table 4). Hispanic 
parents also perceived the streets in their neighborhood as least safe (traffic, fast cars, worry about 
children alone – street safety, Table 4). Differences in perceptions of neighbors and neighborhood may be 
related to distribution of respondents across neighborhoods rather than different perceptions of the same 
environment; this idea will be explored in regression analysis. 
 
Table 4: Neighborhood socioeconomic characteristics and parental perceptions 
 Hispanic non-Hispanic Total 
mean s.d. mean s.d. mean s.d. 
Census Block Group Characteristics†       
Median HH Income (000s) $ 38.3*** $ 13.5 $ 49.5 $ 18.0 $ 45.8 $ 17.5 
Pct Population Hispanic    33.7*** 22.2 14.0 13.3 20.4 19.1 
Pct Population Black    26.5*** 20.0 18.3 21.1 21.0 21.1 
Pct Renter-Occupied Housing Units    61.0*** 16.3 51.4 19.8 54.5 19.3 
Average Family Size    3.67*** 0.54 3.1 0.39 3.28  0.52 
Parental Perceptions of Neighborhood       
Social Safety (z-score)   -0.35*** 1.14 0.17 0.88 0 1 
Social Help (z-score)    0.14⁺ 1.12 -0.07 0.93 0 1 
Street Safety (z-score)   -0.14⁺ 1.15 0.07 0.91 0 1 
Legend: Difference of Hispanic or Other group from non-Hispanic white, ANOVA F-Test p-value 
Legend: ⁺p<0.1, * p<0.05; ** p<0.01; *** p<0.001 
† Source: Census 2000, ESRI 
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IV. Independent Mobility Results 
 
The primary indicator of children’s independent mobility licenses is parental response to the question, “Is 
your child allowed to walk in your neighborhood without adult supervision if they are by themselves?” 
This indicator has been used in research of children’s independent mobility in the UK, in which being 
allowed out without an adult was associated with greater likelihood of visiting neighborhood destinations 
and friends’ houses, and spending more time outdoors (Mackett et al., 2007). Additional indicators were 
available that asked if children were allowed to walk in the neighborhood unsupervised if they were with 
siblings or friends. Another set of questions asked whether the child was allowed to walk or bike to 
neighborhood destinations (e.g., park) without an adult.  Results in Table 5 show that parent’s responses 
vary significantly between Hispanic and non-Hispanic groups. Among non-Hispanic families, 65% of 
children were allowed to walk alone in the neighborhood, compared with 37% of Hispanic children. 
About one third of Hispanic children were allowed to visit corner stores, schools, libraries and friends’ 
houses without adults, compared with approximately two-thirds of non-Hispanic children who were 
allowed to visit the same destinations.  
 
Parents were also asked about age-appropriateness of neighborhood activities for their child, and children 
in general. Findings (Table 5) are interesting in light of literature suggesting a meaningful increase in 
licenses or independent mobility between children's transition from elementary to middle school 
(Hillman, 1990). When asked the age at which their child was, or would be, allowed to cross main roads 
alone, parents of Hispanic children reported a mean age one year higher than non-Hispanic parents. When 
asked, “At what age do you feel it’s appropriate for children to walk around by themselves in the 
neighborhood?” Hispanic parents again reported the oldest age. This question was repeated for bicycling 
alone and riding a bus alone.  
 
Table 5: Neighborhood travel licenses 
 
Hispanic 
non-
Hispanic Total 
General travel licenses (% parents who allow child to…) 
Walk by self in neighborhood 37.4*** 65.2 56.1 
Walk with sibling in neighborhoodii 48.5*** 75.8 66.2 
Walk with friend(s) in neighborhood 40.0*** 78.1 65.7 
Destination travel license (% parents who allow walking/biking without an adult to…) 
Friend's House 29.9*** 71.1 57.5 
Corner / Convenience Store 34.3*** 68.1 57.0 
School 33.6*** 66.5 55.7 
Park 29.0*** 63.5 52.1 
Library 30.8*** 57.1 48.6 
Community / Recreation Center 23.1*** 53.1 43.2 
Grocery Store 26.2*** 49.3 41.8 
Age-related licenses (mean age) 
Age at which child could/did cross main roads alone 12.1* 11.4 11.6 
Age at which it’s appropriate to walk unsupervised in neighborhood 13.0*** 12.1 12.4 
Ave age at which it’s appropriate to walk/bike/bus unsupervised 13.0*** 12.1 12.4 
Legend: Chi-squared or ANOVA F-Test p-value of difference between Hispanic and non-Hispanic 
* p<0.05; ** p<0.01; *** p<0.001 
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V. Analysis Approach 
 
To examine whether relationships between the built environment and children’s licenses to travel alone in 
the neighborhood varied by Hispanic ethnicity, multivariate logistic regression models were estimated for 
Hispanic vs. non-Hispanic children. The dependent variable is the child’s license to travel unsupervised, 
by themselves, in the neighborhood. Independent variables in this study include individual characteristics 
reported by the parent, social environment and built environment perceptions as reported by the parent, 
objective built environment characteristics near the family’s home (distance and density measures based 
on GIS analysis), and a neighborhood socioeconomic characteristic from the US Census, 2000 (median 
household income in block group). Variables used in analysis are described in Table 6. Unadjusted effects 
from bivariate logistic regression were also recorded for each group. This approach is similar to that used 
by Timperio et al. (2004 & 2006) in their analysis of the effect of local neighborhood perceptions on 
children’s walking and biking. 
 
Table 6: Summary of independent variables used in logistic regression 
Category Variable Name Variable Type Variable Description 
Individual 
Characteristics 
 
Child Age Categorical (11-14, 10 = reference) Age of subject child (parent-reported) 
Female Categorical  1 if Female (parent-reported) 
Income 80+ Categorical  1if HH Income >$80K (parent-reported) 
Two parents, 1 working Categorical  
1 if there are two parents in the 
household and only 1 works outside 
of home (parent-reported) 
3 or more kids in household Categorical  1 if 2 or more siblings were reported 
Objective 
Social 
Environment 
Block Group Med. Income, 
000s Continuous (12 - 105) 
Median Household Income of the 
Census Block Group in which child 
lives 
Objective Built 
Environment 
Housing Unit Density, 800m Continuous (2.7 -55.6) Housing units per hectare within 800m of child’s home 
Road Density, 800m Continuous (5.0 – 19.1) Centerline road km per hectare within 800m of child’s home 
Grocery store density, 800m Continuous (0 – 21.9) Grocery stores per sqkm within 800m of child’s home (0-44 stores) 
Liquor store density, 800m Continuous (0 - 5.0) Liquor stores per sqkm within 800m of child’s home (0-10 stores) 
Distance to nearest park, km Continuous (.007-1.14) Network distance to nearest park in kilometers 
Environment 
Perceptions 
Social Safety in 
Neighborhood Continuous (0-15) 
Neighborhood does not have high 
crime nor is unsafe at night/day 
(parent-reported) 
Neighbors Help Each Other Continuous (0-15) Neighbors help, can be trusted, will watch kids (parent-reported) 
Traffic Safety in 
Neighborhood Continuous (0-15) 
Lack of worry about children crossing 
street, little traffic in neighborhood, 
cars do not drive fast (parent-
reported) 
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Control variables were chosen for their relationships with travel outcomes and included independent 
variables, weighing potential multicollinearity problems. Findings from model specification analyses are 
presented in the Appendix. Given the relatively narrow range of built environment characteristics across 
the study area, models with dichotomous measures of built environment characteristics (e.g., low vs. high 
density) were also tested, and showed weaker associations than continuous variables but no differences in 
direction of association. This indicates that there may not be a discontinuous relationship in the 
association of each of these built environment variables with the primary travel license within this sample.  
 
VI. Model Results 
 
Table 7 shows unadjusted and adjusted odds ratios of logistic regression models with children allowed to 
walk unsupervised if they are by themselves as the dependent variable. Results are given for the Hispanic 
subsample, non-Hispanic subsample and pooled sample. The non-Hispanic subsample includes non-
Hispanic White, African-American and Other/Multi-racial respondents. Chow tests for differences in 
multivariate regression coefficients between non-Hispanic White and other non-Hispanic racial groups 
confirmed that there was no significant difference in effects of the joint set of variables (p-value of 
Chi2(17) = 0.282).iii  
 
Table 7: Unadjusted and Adjusted odds ratios for logistic regression of Allowed to walk in neighborhood by self 
Dependent Variable:  
Allowed to walk by self 
Hispanic non-Hispanic Total (Pooled) 
Chow F-
Test  
(1) 
Unadjusted 
(2)  
Adjusted 
(3) 
Unadjusted 
(4)  
Adjusted 
(5) 
Unadjusted 
(6)  
Adjusted 
(7) 
p-value 
Age 11 0.88 2.03 0.57 1.70 0.68 1.82 0.867 
Age 12 1.87 4.17 1.01 2.06 1.30 2.74* 0.511 
Age 13 1.74 1.75 2.63* 8.18** 1.89* 5.08*** 0.147 
Age 14 1.15 1.89 2.81** 8.90*** 2.01* 5.64*** 0.172 
Female 0.60 0.33⁺ 0.65 0.43* 0.60* 0.40** 0.723 
Income >80k 5.25** 4.14 2.03* 1.58 3.20*** 2.02* 0.346 
2 parents, 1 works 0.44* 1.56 0.97 0.86 0.54* 0.57⁺ 0.432 
3+ Kids in HH 0.55 1.03 1.09 2.93* 0.61* 1.38 0.183 
Med. HH Inc (blk grp) 1.04** 1.04 1.02** 1.02 1.04*** 1.02⁺ 0.468 
Housing Unit Density 1.04 1.10⁺ 1.02 1.03 1.02 1.05* 0.336 
Road Density 0.76* 0.55* 1.17* 1.14 1.03 1.03 0.005 
Grocery Density 0.84 0.90 0.93 1.05 0.83** 0.97 0.472 
Liquor Store Density 0.93 1.44 0.95 1.06 0.85 1.05 0.450 
Distance to Park (km) 0.05** 0.00** 0.34 0.78 0.19** 0.25⁺ 0.018 
Social Safety 1.23** 1.26* 1.29*** 1.20* 1.30*** 1.16** 0.726 
Social Help 1.09 1.00 1.37*** 1.25* 1.19*** 1.11⁺ 0.091 
Street Safety 1.24*** 1.15 1.27*** 1.16* 1.26*** 1.17** 0.930 
Constant 9.33 0.00*** 0.00***  
Log Likelihood -45.81 -103.41 -166.14  
Pseudo R-squared 0.35 0.28 0.26 
N 107 221 328 
Legend: ⁺p<0.1, * p<0.05; ** p<0.01; *** p<0.001 (Shading represents p<0.05) 
See Appendix Table A5 for p-values of coefficients in multivariate regression 
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Looking first at results of bivariate regression, parent’s income, work status, block group median income, 
road density, distance to nearest park and parents’ perceptions of social and street safety are all associated 
with children’s independent travel among Hispanic children (column 1). Notably, gender, age and having 
two or more siblings are not associated with license to travel alone for Hispanic children, even in bivariate 
analysis. For non-Hispanic parents, ages 13 & 14, family income, block group income level, road density 
and all perception variables are associated with being allowed to travel alone (column 3). In the pooled 
sample, most individual characteristics, block group income, social and street safety perceptions are 
associated with children traveling alone in their neighborhoods (column 5). Only two of the built 
environment characteristics – grocery store density and park proximity – are associated with children 
traveling by themselves for the pooled sample.  
 
Looking at individual and family factors in adjusted models, results from the pooled sample show a 
positive association between the license to travel alone and children being ages 12-14 and high family 
income, and a negative association for girls (column 6). Age and gender are significant at 95% confidence 
for the non-Hispanic group, yet not for the Hispanic subsample (columns 4, 2). Income and parental work 
status are insignificant for both subsamples. Interestingly, having three or more kids in the household is 
positively associated with the 10-14 year old traveling alone for the non-Hispanic group, but not among 
Hispanics. The median income of the block group did not have a strong association with travel for any 
group. Overall, the set of individual factors (age, gender, income, parental work status, and number of 
children at home) was not jointly significant for the Hispanic sub-group (p-value of 0.492 for joint F-test), 
while these factors were significant for the non-Hispanic group and pooled sample, with p-values less 
than 0.01. This suggests that the model did not capture non-environmental reasons for Hispanic parents’ 
licenses; unobserved or omitted family factors may still play a role in parental decisions. 
 
In general, more positive neighborhood ratings were associated with increased likelihood of allowing 
children to walk or bike. Perceptions of social safety positive and significant for both groups and overall, 
perception of street safety positive and significant for the non-Hispanic group and overall, and perception 
of social help positive and significant for non-Hispanics and overall. Median block group income does not 
have a significant relationship with license to travel alone; this may be due to its relationship with 
parental ratings and neighborhood income levels. Appendix Tables A11-A13 show that when perception 
variables are excluded from the model, median block group income is positively and significantly 
associated with the travel license.  
 
Among built environment variables in adjusted model for the pooled sample, only housing unit density 
showed a significant relationship with the license to travel alone, with a 5% increase in the odds of being 
allowed to travel alone for every additional housing unit per hectare. The Hispanic and non-Hispanic 
subsamples showed a similarly positive yet insignificant effect. The other three density measures – roads, 
grocery and liquor store – did not have a significant association with license to travel alone in the pooled 
sample. However, one of the measures – road density – was significant at a 95% level among the 
Hispanic population, and shows a negative relationship with traveling alone. The fifth built environment 
variable – distance to the nearest park – was moderately significant overall, and highly significant for the 
Hispanic subsample; increased distance from a park (here, in kilometers) is associated with reduced 
likelihood of a child being able to travel alone.  
 
Though some adjusted odds ratios appear similar across the Hispanic and non-Hispanic subsamples, the 
overall set of coefficients is not different across groups (p-value of Chi2(17) = 0.1986). Two variables – 
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road density, and distance to a park – showed a significant difference in effects at a 95% confidence level 
(see last column of Table 7). The association between parents’ perceptions of social help in the 
neighborhood and the travel license is nearly higher for non-Hispanic families, with a Chow test p-value 
of 0.091. For the Hispanic subsample, an increase in road density of 1 km per sqkm is associated with a 
45% decrease in the odds of parents allowing the child to travel alone. However, among non-Hispanics, a 
one-unit increase in road density is associated with a 14% increase in the odds of parents allowing the 
child to travel alone (though this coefficient was not statistically significant). The coefficient on park 
distance is significant for Hispanic children in the multivariate model, but not for non-Hispanic children. 
For Hispanic children, an increase in distance from a park of one kilometer is associated with a reduction 
in the odds of traveling alone of almost 100%, while not having a park within 1 km of a non-Hispanic 
child’s home reduces the odds of traveling alone by 22%.  
 
Tests for joint significance of the built environment variables reveal that the five objective built 
environment variables are marginally significant for the pooled sample, with an F-test p-value of 0.059. 
For the Hispanic subsample, the built environment variables are jointly significant at 95% confidence (p-
value of 0.018), whereas this set of variables has no joint significance for the non-Hispanic subsample (p-
value of 0.324). This suggests that the Hispanic subsample may be more sensitive to neighborhood 
characteristics like density and presence or clustering of amenities than their non-Hispanic counterparts. 
Conversely, the set of individual factors (age, gender, income, parental work status, and number of kids at 
home) was not jointly significant for the Hispanic sub-group (p-value of 0.492 for joint F-test), while 
these factors were significant for the non-Hispanic group and pooled sample, with p-values less than 0.01. 
This suggests that the model did not capture non-environmental reasons for Hispanic parents’ licenses; 
family factors may still play a role in parental decisions. The set of three perception variables (social 
safety, social help, and street perceptions) was significant for both subsamples, with a p-value of 0.020 for 
Hispanic children and less than 0.001 for non-Hispanic children.   
 
VII. Sensitivity Analysis 
 
To understand relationships between each variable and set of variables, it is instructive to examine partial 
models that include subsets of variables. Appendix Tables A7-A9 show results of multivariate logistic 
regression for subsets of variables in the pooled sample and subsamples. In general, coefficients are 
directionally stable when groups of variables are excluded, though some change in magnitude. In the non-
Hispanic subsample, household income and block group income are significant at 95% confidence when 
social and street perception variables are excluded from analysis, yet family income is never significant 
for the Hispanic subsample (though block group income is significant when perception variables are 
excluded). Among Hispanic families, having one working parent in a two-parent household has a negative 
influence on traveling alone when built environment variables are excluded for the model (and has an 
odds ratio less than one in the full model). For the pooled sample and Hispanic subsample, likelihood-
ratio tests indicate that each set of built environment and perception variables add explanatory power to 
the model (p-values of likelihood ratio tests all below 0.05) compared to models with only individual, 
family and block group factors. For the non-Hispanic sample, the built environment variables do not add 
significantly to the model (p-value of 0.072).  
 
Given that Chow tests between coefficients of Hispanic and non-Hispanic regression models indicated no 
significant difference in the set of parameters, a pooled model was estimated with “Hispanic” as a dummy 
variable for the child’s Hispanic status. Results in Appendix Table A5 show that Hispanic status is 
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negatively associated with children traveling alone in the neighborhood. Other coefficients are consistent 
between models, with slight shifts in p-values. More precise specification in extensions of this study 
might involve interaction terms between Hispanic status and the variables showing different coefficients 
in separate models (road density, park distance).  
 
Related travel license variables were modeled with the same set of independent variables to test whether 
relationships between independent variables may be generalized to children’s ability to walk without 
adults in the neighborhood, or whether observed relationships are context-specific. Percentages of 
children being allowed to walk with their friends or walk or bike unsupervised to specific destinations 
such as a convenience store or a park are shown in Table 5 (above). The wording of the destination 
license questions did not specify who a child’s traveling companion might be. Rather, parents were asked, 
“Is your child allowed to walk or bike without an adult in any of the following places?” Thus, responses 
to destination licenses do not align perfectly with neighborhood walking licenses; many parents who 
reported that their child was not allowed to walk alone in the neighborhood still allow the child to visit a 
particular destination without an adult (see Appendix Table A11). Results from models with alternative 
dependent variables are shown in Appendix Tables A12-A14, and a comparison of coefficient p-values 
and F-tests for joint significance of independent variables between select travel license outcomes is shown 
in Table 8 below.  
 
Table 8: Summary of significance of independent variables, by travel license 
 Walk by Self Walk With Friends Walk/Bike to Friend’s House 
Walk/Bike to  
Corner Store 
 H N-H P H N-H P H N-H P H N-H P 
Individual & Family†   
(p-value, Chi2(8)) 0.492 0.002 0.000 0.089 0.007 0.000 0.086 0.016 0.000 0.086 0.000 0.000 
Age‡  + +  + +  + + + + + 
Female  – –      –  – – 
High Income   + +  + +      
2 parents, 1 works            – 
3+ kids  +   +   +   +  
Built Environment  
(p-value, Chi2(5)) 0.018 0.324 0.059 0.308 0.047 0.001 0.573 0.173 0.067 0.106 0.005 0.002 
Housing Density   +   +      + 
Road Density –       +   +  
Grocery Density             
Liquor Density           – – 
Distance to Park –     –    –  – 
Parental 
Perceptions  
(p-value, Chi2(3)) 
0.020 0.000 0.000 0.008 0.001 0.000 0.042 0.000 0.000 0.134 0.085 0.065 
Social Safety + + +  + +       
Social Help  +      + +    
Street Safety  + + +  +       
Block Group Median 
Income†         +    
N 107 221 328 105 219 324 107 220 327 105 218 323 
Shaded cells represent coefficient p-value or F-test p-values <0.05 
† Note: Block Group Median Income excluded from categorization 
‡ Based on joint F-test of four age dummy variables 
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In regressions using the same independent variables but allowed to walk with their friends  the dependent 
variable, the built environment variables were jointly insignificant for the Hispanic subsample, yet 
significant for the non-Hispanic subsample and pooled sample (based on F-tests; see Table 8). This is a 
reversal of built environment relationships seen in models of allowed to walk by themselves, perhaps 
suggesting that Hispanic families are more sensitive to the built environment when it is a question of 
children traveling alone. For the Hispanic subsample, parental perceptions were jointly significant, but 
individual characteristics were only moderately significant. Individual characteristics and parental 
perceptions were each jointly significant for the non-Hispanic and pooled samples. Gender is not 
significant in subsamples or the pooled sample. Like the model for children’s ability to travel by 
themselves, multiple built environment characteristics and social environment perceptions have a 
significant coefficient in the pooled sample – housing unit density, park distance, social safety and street 
safety. Within the Hispanic subsample, only income, parent’s perception of road safety, and a child being 
age 12 vs. 10 are significant. There is no significant difference in the joint set of coefficients between 
Hispanic and non-Hispanic (Chow test p-value of 0.188), though coefficients on age factors (ages 11, 12, 
13) varied between groups (see Table A10). Non-Hispanic families may be more sensitive to the ages of 
children when deciding to let them travel with friends.  
 
Models with destinations as dependent variables (Tables A12-A14) were somewhat consistent with the 
primary model. Similarities include the positive relationship between licenses and age for non-Hispanic 
families (yet limited relationship for Hispanic families), the lower likelihood of traveling unsupervised for 
females, the moderately positive relationships between perceptions and licenses for all groups, the limited 
number of built environment variables that are significant, and the inverse relationship between road 
density and licenses between Hispanic and non-Hispanic families. For a few destinations (corner store, 
school, park, recreation), having one non-working parent of two parents was negatively related to 
traveling unsupervised. Income was an insignificant correlate of children’s ability to travel to corner 
stores, community/recreation centers, and school unsupervised. Increasing road density was positively 
associated with licenses to travel to parks, grocery stores, and community/recreation centers for the non-
Hispanic subsample and pooled sample. However, the odds ratio for road density was consistently 
negative (though rarely statistically significant) for the Hispanic group.  
 
VIII. Discussion 
 
This study adds to US independent mobility literature and explores the relationship between Hispanic 
ethnicity and children’s use of urban public spaces. Overall, the multivariate model for the pooled sample 
shows that age, income, gender, and safety-related perceptions are significant at 95%, though only one 
built environment measure – housing unit density – has a positive relationship with children’s ability to 
travel alone (as expected based on public health and active transport literature). Two measures of the built 
environment show a differential relationship with neighborhood travel licenses between Hispanic and 
non-Hispanic subsamples (road density and park distance). Findings support the idea that perceptions of 
the built and social environment are an important factor in parental restrictions on children’s independent 
mobility. However, much of the difference in parental restrictions remains unexplained. 
 
In general, individual and family factors correlated with travel licenses in the expected direction. The 
relationship between gender and travel licenses was the similar for Hispanic and non-Hispanic families; 
girls were less likely to be allowed to travel alone (though statistical significance was not confirmed for 
Hispanic families). Overall, the more limited mobility for girls is consistent with Loukaitou-Sideris 
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(2010) who observed more restrictions on girls’ travel to inner-city parks, and two studies in the UK 
which found consistently higher independent mobility for boys to travel outside the home unsupervised 
and visit local destinations (Mackett et al., 2007; Page et al., 2010). There was no relationship between 
age and any of the travel licenses for the Hispanic subsample, while ages 13 and 14 were significant 
correlates to traveling alone among the non-Hispanic subsample. The finding that age is not related to 
neighborhood travel licenses among Hispanic families may indicate that a critical age at children are 
given increased mobility licenses (see Hillman, 2001) is not generalizable to Hispanic children. In this 
study, children of high-income households were more likely to be allowed to travel alone, and children 
for whom one parent does not work outside of the household are less likely to be allowed to travel alone 
in the neighborhood. This is consistent with school transport literature such as Kerr et al. (2006), 
McDonald (2008a), and independent mobility literature such as O’Brien et al. (2000). 
 
As expected, positive perceptions of the neighborhood – relating to crime and traffic – show a positive 
relationship with independent travel licenses. This is consistent with survey findings in which parents cite 
traffic danger as a leading reason for not allowing children to walk or bike to school (Surface 
Transportation Policy Project et al., 2003). The strength of association between safety perceptions with 
mobility licenses was no stronger for Hispanic children than non-Hispanic, despite the lower safety 
ratings of neighborhoods. Neighborhood safety ratings by parents of Hispanic children may have reflected 
a real difference in pedestrian safety – Latinos were over-represented among children injured or killed as 
pedestrians from 1995-2000 in California (Surface Transportation Policy Project et al., 2003).  The 
variable designed to capture social support showed no association with licenses to travel alone for 
Hispanic children, but was positively associated with license to travel alone for the non-Hispanic group. 
Given Hispanic parent’s higher average rating of neighborhood social help and the association between 
social cohesion and physical activity in public health literature, this relationship deserves further study 
(Cradock et al., 2009). The idea that non-Hispanic families may be more responsive to safety and social 
environment considerations also deserves further study, as this study did not incorporate objective 
pedestrian safety data that could enable comparisons between perceived and actual traffic safety.  
 
Grocery stores were included as an attractive amenity and liquor stores as a negative amenity, but overall, 
neither variable has the expected effect in bivariate or multivariate models. The fact that neither grocery 
store density nor liquor store density are significant in multivariate models is somewhat surprising, as 
research suggests that having mixed land uses and nearby amenities is associated with walking and biking 
and alcohol outlets are associated with crime (McMillan, 2007; Speer et al., 1998). However, neutral or 
negative findings may be consistent with Wood et al.’s finding that adult perceptions of safety may 
decline with increased number of destinations, such as shops and bus stops, within 800m of the home 
(Wood et al., 2008). More research would be needed to understand aesthetic characteristics, noise, 
pollution, degree of physical disorder, crime and traffic risk in neighborhood mixed use areas, all of 
which have been associated with lower physical activity (Neckerman et al., 2009).   
 
Regarding parks, while the association between park distance and unsupervised travel is directionally 
similar in both subgroups, the relationship is much stronger for Hispanic respondents. One explanation 
might be that Hispanic children use neighborhood parks more frequently than non-Hispanic children, thus 
not having a park as a nearby destination may impact unsupervised travel. This is supported by 
Loukaitou-Sideris’ finding that Hispanic children use parks more intensively, more often, and are more 
likely to visit parks with family members than non-Hispanic peers (2010), and Mendez’ proposal that 
Latinos rely on parks as social gathering spaces (2004). More information on the size and quality of 
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nearby parks, and ideally their usage, would be needed to understand this phenomenon, as there is not a 
clear relationship between usage of parks and proximity or availability (Babey et al., 2008; Kligerman, 
Sallis, Ryan, Frank & Nader, 2007; Loukaitou-Sideris, 2010; Romero, 2005). Still, findings are consistent 
with literature showing the connection between availability of recreation facilities and active transport 
(Frank et al., 2007). 
 
In the primary model and models with alternative dependent variables, the relationship between road 
density and likelihood of children being allowed to travel unsupervised was negative for the Hispanic 
children and positive for non-Hispanic children. However, this variable was rarely statistically significant 
for the Hispanic group; these results should be tested with a larger sample. For Hispanic families, high 
road density may be associated with lower likelihood to allow children to walk or bike. Additionally, high 
road density may be related to road characteristics that Hispanic families may perceive as 
unaccommodating for children’s travel, but were not captured in the model (e.g., crosswalks, lights, urban 
design, lane width, traffic speed). Parent-reported high neighborhood vehicle speeds have been associated 
with decreased likelihood that parents allow children to walk and bike to school (McMillan, 2007). 
 
IX. Conclusion 
 
This study provides evidence that the road environment en route to destinations (such as parks) may be 
worth additional focus for active transport intervention, particularly on routes that may be used 
predominantly by Hispanic children. After finding evidence of associations between built environment, 
social environment and parental perceptions with children’s neighborhood travel, prior studies have 
concluded that environmental interventions may be more influential than attempts to modify parental 
perceptions (Kerr et al., 2006). The findings from this study push recommendations in a similar direction. 
Transportation infrastructure improvements that can  improve safety perception among parents (while 
preventing pedestrian injuries) should be prioritized Pedestrian infrastructure interventions such as 
sidewalks and traffic lights have proven effective in increasing rates of children walking and biking to 
school (Boarnet, Anderson, Day, McMillan, & Alfonzo, 2005). Traffic-calming measures that reduce 
vehicle speeds and increase driver attentiveness may also support more neighborhood walking and 
cycling among children (examples include bulb-outs, pedestrian islands, on-street parking, and narrower 
or fewer car lanes) (Carver et al., 2008a; Active Living Research, 2009). In Europe, characteristics of 
Home Zones such as textured road surfaces, signage and visual elements indicating a change in 
environment, traffic pinch points, and soft landscaping were associated with lower vehicle speeds, 
increased safety perceptions among adults and more children playing outside (Gill, 2006; Heydecker & 
Robertson, 2009). Still, Educational programs such as Safe Routes to School that teach children 
pedestrian safety skills may also play a role in preventing injury and improving parental confidence in 
children’s abilities, potentially affording greater licenses for neighborhood walking and biking.  
 
Limitations of this study include small subsample size, a lack of qualitative neighborhood characteristics 
(e.g., presence and quality of active transportation infrastructure, size and quality of land uses such as 
groceries, parks, liquor stores, housing), and absence of objective data (crime, traffic)  on factors that may 
influence parental perceptions. Additionally, measurement error is likely to exist in the dependent 
variable as  parental reports of travel licenses may be an incomplete reflection of children’s behavior. 
Children’s behavior may depend on additional decision points such as children’s own perceptions of 
affordances in the built and social environment.iv Strengths of this study include the distribution of a 
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diverse sample of families across an objectively walkable study area, analysis of mobility licenses by 
Hispanic status, inclusion of parental perceptions (though general), and sensitivity analysis.   
 
Only two potential destinations – grocery stores and parks – were included in this study to test the 
association between nearby land uses and parent’s restrictions. These land uses represent a narrow sliver 
of children’s potential destinations in the neighborhood, which could include houses of friends and 
relatives, educational and religious destinations, extracurricular activities, and public transportation stops, 
among others. Some measures of these destinations (distance to school, bus stop density) were included in 
sensitivity analysis of the primary model, though some were not be measured. Perceptions of specific 
neighborhood features (near home or destinations) were not captured in the survey, but could enhance our 
understanding of neighborhood characteristics and mobility licenses. Extensions of this study could 
examine whether licenses to travel to specific neighborhood destinations are associated with different 
built and social environment factors.  
 
Collecting urban design, crime and traffic data (vehicle counts and speed) may strengthen our 
understanding of parental perceptions, as it is unclear how parents weighed crime, traffic, social cohesion 
and other factors when rating their neighborhoods. Urban design, physical condition, vehicular traffic and 
pedestrian safety factors associated with physical activity have been found to vary across neighborhoods 
by socioeconomic or minority status (Gibbons et al., 2005; Gordon-Larsen, 2006; Loukaitou-Sideris, 
2006; Neckerman et al., 2009). Therefore, within the study area it is likely that aesthetic, traffic and safety 
differences existed where few differences in land use density or proximity were found. Generally, more 
qualitative research may be needed to understand how parents of Hispanic children in urban and first-ring 
suburban areas construct ideas of pedestrian safety. Some studies have identified differences in active 
transport outcomes based on acculturation of Hispanic children, and further research with these family 
factors in mind may enhance our understanding of parental perceptions and mobility licenses (McMillan, 
2007). Extensions of this study could include collection of traffic and crime data, examination of the 
relationship between parental licenses and physical activity, or intermediate models examining the 
relationship between objective characteristics (built environment, crime, traffic) with parent’s perceptions 
of safety and the social environment.  
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X. Appendix 
 
Figure A1. Hypothesized relationships between individual, social and built environment measures and children’s 
independent travel licenses in study data 
 
Note: To simplify the model, social environment perceptions were modeled as a right-hand-side variable 
instead of as an intermediate step in a structural equation model. Additional analysis could inform 
whether social environment perceptions are a factor of objective environmental and social characteristics 
or an exogenous individual or family perception variable.  
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Figure A2: Distribution of respondents in study area, by license for children to walk or alone in neighborhood 
 
Source: ESRI, Census 2000 TIGER/Line 
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Model Specification  
 
Tests for normality of residuals showed that the standardized residuals of the regression on allowed to 
walk by self using the pooled sample were normally distributed, but the standardized residuals for the 
Hispanic and non-Hispanic subsamples were not normal. Error normality was also rejected for the 
regressions of allowed to walk with friends. The validity of Chow tests requires equal variances across 
samples. Robust t-tests for equal variance rejected equal variances for the continuous perception 
variables, median household income, grocery store and road density. A hypothesis of equal variances was 
not rejected for any of the age variables, housing unit density, liquor store density and park distance. 
Multicollinearity tests revealed no variance inflation factor over two in the final models, yet the condition 
number was greater than 30. Future analysis should investigate the implications of non-normal residuals 
and unequal variances. 
 
Control Variable Sensitivity: 
 Available variables that were not included in analysis were racial and ethnic composition of the block 
group, parent’s educational level, number of vehicles in the household, and presence of a medical 
condition that limits physical activity. Despite the relationship between number of children in the 
household and Hispanic status, this variable was excluded from the final models so that Hispanic 
status would not be over-determined.  
 Though family vehicle ownership has been cited as an explanation for higher rates of walking and 
biking observed among Hispanic children, the number of vehicles in the household did not vary 
across subsample or outcome variables (average of 1.9 cars per household for Hispanic and non-
Hispanic) and therefore was excluded from analysis.  
 Percentage of children whose parents reported a medical condition that “limited physical activity” did 
not vary across groups, and showed no association with either independent mobility outcomes or 
frequency of moderate or vigorous physical activity in the sample (ANOVA F-test p-values of 0.62 
and 0.81, respectively). Therefore this variable was also excluded from analysis.  
 Coding children’s ages as categories rather than a continuous variable (with only 5 levels) improves 
model fit and log likelihood without materially changing other coefficients. Coefficients on ages 13 
and 14 (vs. 10) are large, positive and significant.  
 Controlling for number of children in the model does not affect coefficients or model fit when the 
variable is a dummy for “only children”, but when a dummy for “3 or more children in the 
household” is included, it is positively associated with traveling alone for non-Hispanic families 
(though not in the pooled sample), and model fit improves for the non-Hispanic group.  
 Income and parental education were highly correlated in each subsample and the coefficients on each 
were sensitive to the presence of the other. Adding a variable for parent’s education (whether they 
attended at least some college) does not improve log likelihood, but does render the income variable 
insignificant. The variable for at least some college is not significant overall. Interestingly, the OR is 
greater than 1 in the pooled model but less than 1 in each of the subsamples. Because of this 
sensitivity, only income was included in analysis. 
 Only three perception variables from are included in the model because of moderate correlation 
between these and other measures.   
 
Built Environment Variable Sensitivity: 
 When the built environment density variables correspond to a buffer of 400m vs. 800m (change in 
three variables), the magnitude of most variables (including the built environment variables) remains 
unchanged. However, the log likelihood increases slightly and pseudo-R2 drops slightly. 
Additionally, an 800m buffer has been used in other research, and seems more realistic as a measure 
of where 10-14 year olds could travel.  
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 Road density and intersection density are highly correlated (r=0.68). Road density is negatively 
associated with traveling alone for the Hispanic group (OR=0.57, p<0.05) whereas intersection 
density is not (OR=1.01). Substituting road density for intersection density has no effect on the 
pooled model. 
 Housing unit density and population density are highly correlated (r=0.77). Housing density is 
positively associated with traveling alone for the pooled group (OR=1.68, p<0.05) whereas 
population density is not (OR=1.08). Note that there was not a difference in mean housing unit 
density between Hispanic vs. non-Hispanic groups, while there was a difference in population 
density, with Hispanics experiencing much higher population density.  
 Grocery store density and liquor store density are moderately correlated (r=0.41; p<0.01). Given the 
split relationship seen between Hispanic and non-Hispanic and grocery store density (negative 
association for Hispanic, positive for  non-Hispanic), part of the negative grocery store effect may be 
picked up with liquor store density. Using both variables in the model (whether continuous or 
categorical) does not materially change the model; liquor store density is not significant. There is a 
slight downward effect on grocery store density.  
 Since the walkability of neighborhoods has been linked to suitable and desirable destinations in the 
area, adding retail density might influence family walking habits. However, retail density adds 
nothing to models for any group, regardless of whether grocery store density is categorical or 
continuous. The same is true of office density. Lack of association may be linked to measurement of 
this variable; respondents were assigned the retail and office density of a Traffic Analysis Zone, 
which is usually a larger area than the 800m buffer, thus office and retail density may not be related 
to the immediate walking environment.  
 Because grocery density and distance to nearest grocery store are moderately correlated (r=-0.482), 
they should likely not be in the same model. Substituting grocery store distance for density in the base 
model does not improve model fit for any group. Distance to the nearest grocery store is insignificant 
for all groups. There is little variation in this variable, as nearly every household has a grocery store 
within 800m (mean is 309 meters and s.d.184 meters). 
 Distance to school may affect children’s licenses to walk and bike to school, and this behavior may 
set the stage for other walking and biking in the neighborhood. Its inclusion adds no explanatory 
power to the model with a dependent variable of “walk in neighborhood alone” for subgroups (though 
the pooled sample log likelihood decreases slightly) and its coefficient is insignificant.  
 Distance and density of transit may be reflective of the pedestrian infrastructure and availability of 
transit, which has been associated with more walking and biking. Bus station density is correlated 
with both grocery density (r=-.52) and housing unit density (0.62) so may not be a suitable variable. 
Bus station and BART station distance are minimally correlated with other built environment 
variables. The addition of bus station distance (in meters) the model (in place of liquor store distance) 
improves model fit slightly (likely because of lower collinearity). Including BART station distance 
has almost no impact on model fit. However, liquor store density was kept in the model due to its 
association with crime; extensions of this paper with objective crime data could re-introduce public 
transportation variables. 
 Results in Tables A7 and A8 show that using categorical variables does not change the size or 
direction of any control or perception variables. Only two categorical built environment variables are 
significant - park distance for the Hispanic subsample, and road density for the non-Hispanic 
subsample – and they are directionally similar to their continuous counterparts. Moreover, model fit 
appears stronger for models with continuous functional form.  
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Table A3:  Categorical Built Environment Measures 
 Low Value (0) High Value (1) 
Housing Unit Density (within 800m) 2.7 - 21.4 housing units per hectare  21.5 – 55.6 housing units per 
hectare 
Road Density (within 800m) 5.0 – 15.0 road km per hectare 15.0 – 19.1 road km per hectare 
Grocery Store Density (within 800m) 0 - 3.0 grocery stores per sqkm (0-6 
stores within 800m) 
3.5 – 21.9 grocery stores per sqkm 
(7 - 44 stores within 800m) 
Liquor Store Density (within 800m) 0 - 3.8 liquor stores per sqkm (0-5 
stores within 800m) 
3.8 – 5.0 liquor stores per sqkm (6 - 
10 stores within 800m) 
Distance to Nearest Park 0.01 to 0.26 km to nearest park 0.27 – 1.1 km to nearest park 
 
 
Table A4: Comparison of Continuous vs. Categorical functional form of built environment variables (odds ratios) 
Y = Walk by Self Hispanic non-Hispanic Pooled 
Variable 
Continuous 
BE 
Categorical 
BE 
Continuous 
BE 
Categorical 
BE 
Continuous 
BE 
Categorical 
BE 
Age 11 2.03 2.14 1.70 1.98 1.82 1.86 
Age 12 4.17 4.74 2.06 2.11 2.74* 2.72* 
Age 13 1.75 2.04 8.18** 9.15*** 5.08*** 4.99*** 
Age 14 1.89 3.55 8.90*** 10.80*** 5.64*** 5.71*** 
Female 0.33 0.36 0.43* 0.43* 0.40** 0.42** 
Income >80k 4.14 3.39 1.58 1.76 2.02* 2.05* 
2 parents, 1 works 1.56 0.96 0.86 0.92 0.57 0.58 
3+ Kids in HH 1.03 0.99 2.93* 2.82* 1.38 1.24 
Med. HH Inc (blk grp) 1.04 1.04 1.02 1.01 1.02 1.02* 
Social Safety 1.26* 1.25* 1.20* 1.25* 1.16** 1.18** 
Social Help 1.00 0.95 1.25* 1.30** 1.11 1.12 
Street Safety 1.15 1.15 1.16* 1.13 1.17** 1.14* 
Housing Unit Density 1.10 1.03 1.05* 
Road Density 0.55* 1.14 1.03 
Grocery Density 0.90 1.05 0.97 
Liquor Store Density 1.44 1.06 1.05 
Distance to Park (km) 0.00** 0.78 0.25 
High HU Density  1.84 1.10 1.39 
High Road Density 0.50 2.24* 1.30 
High Grocery Density 0.84 1.98 1.26 
High Liq. Store Dens. 2.03 0.80 1.00 
High Dist. to Park  0.15** 1.46 0.71 
Constant 9.33 0.01** 0.00*** 0.00*** 0.00*** 0.00*** 
Log Likelihood -45.81 -47.79 -103.41 -102.2 -166.14 -169.67 
Pseudo R-Squared 0.35 0.32 0.28 0.28 0.26 0.25 
N 107 107 221 221 328 328 
Legend: * p<0.05; ** p<0.01; *** p<0.001 (Shading represents p<0.05) 
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Table A5:  Logistic regression of Allowed to walk by self with odds ratios and p-values 
Variable Hispanic non-Hispanic Pooled Pooled w/ Hispanic Status Term Variable 
Age 11 2.03 1.70 1.82 1.76 
(0.452) (0.311) (0.157) (0.182) 
Age 12 4.17 2.06 2.74 2.59 
(0.134) (0.153) (0.017) (0.026) 
Age 13 1.75 8.18 5.08 5.45 
(0.504) (0.001) (0.000) (0.000) 
Age 14 1.89 8.90 5.64 5.76 
(0.504) (0) (0) (0) 
Female 0.33 0.43 0.40 0.43 
(0.065) (0.021) (0.001) (0.003) 
Income >80k 4.14 1.58 2.02 1.68 
(0.134) (0.219) (0.021) (0.104) 
2 parents, 1 works 1.56 0.86 0.57 0.64 
(0.461) (0.745) (0.081) (0.173) 
3+ Kids in HH 1.03 2.93 1.38 1.61 
(0.958) (0.029) (0.316) (0.159) 
Med. HH Inc (blk grp) 1.04 1.02 1.02 1.02 
(0.122) (0.182) (0.06) (0.075) 
Housing Unit Density 1.10 1.03 1.05 1.04 
(0.072) (0.29) (0.049) (0.079) 
Road Density 0.55 1.14 1.03 1.04 
(0.015) (0.138) (0.706) (0.593) 
Grocery Density 0.90 1.05 0.97 1.00 
(0.528) (0.719) (0.666) (0.995) 
Liquor Store Density 1.44 1.06 1.05 1.08 
(0.308) (0.75) (0.723) (0.591) 
Distance to Park (km) 0.00 0.78 0.25 0.27 
(0.007) (0.792) (0.055) (0.079) 
Social Safety 1.26 1.2 1.16 1.15 
(0.025) (0.038) (0.007) (0.013) 
Social Help 1.00 1.25 1.11 1.15 
(0.997) (0.011) (0.062) (0.019) 
Street Safety 1.15 1.16 1.17 1.17 
(0.184) (0.046) (0.004) (0.004) 
Hispanic  0.41 
(0.01) 
Constant 9.33 0.00 0.00 0.00 
(0.531) (0.000) (0.000) (0.000) 
Log Likelihood -45.81 -103.41 -166.14 -162.82 
Pseudo R-Squared 0.35 0.28 0.26 0.28 
N 107 221 328 328 
Legend: Odds Ratio / p-value (Shading represents p<0.05) 
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Exploration of results for Hispanic children living within vs. outside of Fruitvale 
 
An analysis of results for Hispanic children residing within vs. outside of the Fruitvale district in Oakland 
was conducted to see if there was a difference in the direction of coefficients on built environment 
variables, as the overall model yielded surprising results. The majority of the Hispanic subsample lives in 
Oakland, and nearly half of the subsample lives in an area of Oakland called Fruitvale which is majority 
Hispanic. If the grocery stores within 800m of one subsample of children’s homes are generally perceived 
as attractive (e.g., desirable activities and uses nearby) while the grocery stores near other children’s 
homes are less attractive, a different relationship between groceries and travel licenses across 
neighborhoods may be reasonable. This study did not capture data on the quality of nearby land uses. 
However, anecdotal data on the top grocery stores within the four cities of the study area reveals a 
difference in brand-name grocery stores, with more Hispanic families living around neighborhood-scale 
groceries in Oakland and fewer Hispanic families living within 800m of brand-name chains like Safeway, 
Albertson’s and Andronico’s in Albany, Alameda and Berkeley. 
 
There is no difference in parental license to travel alone for Hispanics living within vs. outside of the 
Fruitvale zip code (94601). Splitting the Hispanic sample by residence in Fruitvale vs. elsewhere in the 
study area, and reducing the number of variables to conserve degrees of freedom, there is no difference in 
coefficients (Table A6). All built environment variables are insignificant (likely influenced by sample 
size), and among Hispanic groups (first two columns), only liquor store density suggests relationship in 
opposite directions. The relationship between female and the license to travel alone does seem more 
strongly negative within Fruitvale.  
 
Table A6: Logistic regression of Allowed to walk by self in neighborhood by residential location 
Dependent variable: 
Allowed to walk by self 
Hispanic, 
Fruitvale 
Hispanic, 
Non-Fruitvale 
non-Hispanic, 
Non-Fruitvale 
Age 1.44 1.08 1.61*** 
Female 0.18* 0.91 0.61 
2 parents, 1 works 0.43 0.37 0.86 
Med. HH Inc (blk grp) 1.03 0.97 1.02 
Housing Unit Density 1.28 1.06 1.01 
Road Density 0.34 0.82 1.18* 
Grocery Density 0.98 0.68 1.01 
Liquor Store Density 1.38 0.58 1.03 
Distance to Park (km) 0.00 0.96 0.53 
Social Safety 1.11 1.26 1.22* 
Street Safety 0.86 1.59* 1.18* 
Constant 540.52 0.28 0.00*** 
Log Likelihood -21.57 -23.23 -112.59 
Pseudo R-Squared 0.39 0.46 0.17 
N 58.00 63.00 215.00 
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Sequential Models for logistic regression of “Allowed to walk in neighborhood by self” 
 
Table A7: Logistic regression for Allowed to walk by self neighborhood, Full Sample 
Sequential models (Odds Ratios) 
Dependent variable: 
Allowed to walk by self 
Individual, Family & 
Block Group Factors 
(1) 
Individual, Family, 
BG, Built 
Environment 
(2) 
Individual, Family, 
BG, Social & Safety 
Perceptions 
(3) 
All Variables 
(4) 
Age 11 2.00 1.96 1.84 1.82 
Age 12 3.17** 2.96** 2.89* 2.74* 
Age 13 5.45*** 5.46*** 5.09*** 5.08*** 
Age 14 5.13*** 5.38*** 5.46*** 5.64*** 
Female 0.48** 0.46** 0.43** 0.40** 
Income >80k 2.41** 2.28** 2.11* 2.02* 
2 parents, 1 works 0.68 0.65 0.58 0.57 
3+ Kids in HH 0.95 1.00 1.25 1.38 
Med. HH Inc (blk grp) 1.03*** 1.03** 1.02 1.02 
Housing Unit Density 1.05 1.05* 
Road Density 1.03 1.03 
Grocery Density 0.94 0.97 
Liquor Store Density 1.03 1.05 
Distance to Park (km) 0.28 0.25 
Social Safety 1.17** 1.16** 
Social Help 1.13* 1.11 
Street Safety 1.13* 1.17** 
Constant 0.16*** 0.06* 0.01*** 0.00*** 
Log Likelihood -189.27 -183.30 -172.00 -166.14 
Pseudo R-squared 0.16 0.19 0.24 0.26 
N 328 328 328 328 
Legend: * p<0.05; ** p<0.01; *** p<0.001 
LR Test (1) vs. (2): chi2(5)=11.95, p<0.05; LR Test (1) vs. (3): chi2(3)= 34.56, p<0.001  
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Table A8: Logistic regression for Allowed to walk by self neighborhood, Hispanic Subsample 
Sequential models (Odds Ratios) 
Dependent variable: 
Allowed to walk by self 
Individual, Family & 
Block Group Factors 
(1) 
Individual, Family, 
BG, Built 
Environment 
(2) 
Individual, Family, 
BG, Social & Safety 
Perceptions 
(3) 
All Variables 
(4) 
Age 11 1.81 2.79 1.26 2.03 
Age 12 4.52* 5.18* 3.60 4.17 
Age 13 4.03 2.77 2.92 1.75 
Age 14 3.21 2.73 2.88 1.89 
Female 0.43 0.43 0.40 0.33 
Income >80k 3.01 3.86 2.91 4.14 
2 parents, 1 works 0.56 1.17 0.55 1.56 
3+ Kids in HH 0.98 0.83 1.00 1.03 
Med. HH Inc (blk grp) 1.03 1.05* 1.01 1.04 
Housing Unit Density 1.08 1.10 
Road Density 0.60* 0.55* 
Grocery Density 0.87 0.90 
Liquor Store Density 1.27 1.44 
Distance to Park (km) 0.01* 0.00** 
Social Safety 1.12 1.26* 
Social Help 1.04 1.00 
Street Safety 1.15 1.15 
Constant 0.15 58.90 0.02** 9.33 
Log Likelihood -60.46 -51.99 -56.05 -45.81 
Pseudo R-squared 0.15 0.26 0.21 0.35 
N 107 107 107.00 107.00 
Legend: * p<0.05; ** p<0.01; *** p<0.001 
LR Test (1) vs. (2): chi2(5)=16.94, p<0.01; LR Test (1) vs. (3): chi2(3)= 8.82, p<0.05  
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Table A9: Logistic regression for Allowed to walk by self neighborhood, non-Hispanic Subsample 
Sequential models (Odds Ratios)  
Dependent variable: 
Allowed to walk by self 
Individual, Family & 
Block Group Factors 
(1) 
Individual, Family, 
BG, Built 
Environment 
(2) 
Individual, Family, 
BG, Social & Safety 
Perceptions 
(3) 
All Variables 
(4) 
Age 11 1.86 1.63 1.80 1.70 
Age 12 2.60* 2.14 2.40 2.06 
Age 13 7.13*** 6.84*** 8.71*** 8.18** 
Age 14 7.03*** 7.68*** 8.68*** 8.90*** 
Female 0.54 0.52* 0.43* 0.43* 
Income >80k 2.10* 1.97* 1.55 1.58 
2 parents, 1 works 1.08 0.96 0.90 0.86 
3+ Kids in HH 1.28 1.54 2.54* 2.93* 
Med. HH Inc (blk grp) 1.02* 1.03** 1.01 1.02 
Housing Unit Density 1.05 1.03 
Road Density 1.15 1.14 
Grocery Density 0.95 1.05 
Liquor Store Density 1.10 1.06 
Distance to Park (km) 0.71 0.78 
Social Safety 1.17 1.20* 
Social Help 1.31** 1.25* 
Street Safety 1.13 1.16* 
Constant 0.20** 0.01** 0.00*** 0.00*** 
Log Likelihood -123.88 -118.82 -106.56 -103.41 
Pseudo R-squared 0.13 0.17 0.25 0.28 
N 221 221 221 221 
Legend: * p<0.05; ** p<0.01; *** p<0.001 
LR Test (1) vs. (2): chi2(5)= 10.12, p= 0.072; LR Test (1) vs. (3): chi2(3)= 34.64, p<0.001 
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Models for alternative dependent variables, logistic regression 
 
Table A10: Unadjusted and adjusted effects for Allowed to walk in neighborhood unsupervised, with friend 
Dependent Variable:  
Allowed to walk with 
friend 
Hispanic non-Hispanic Total (Pooled) 
Chow F-
Test  
Unadjusted 
OR 
Adjusted 
OR 
Unadjusted 
OR 
Adjusted 
OR 
Unadjusted 
OR 
Adjusted 
OR 
p-value 
Age 11 0.47 0.18⁺ 0.61 2.88⁺ 0.64 1.51 0.0135 
Age 12 0.36* 0.07* 1.52 4.83** 1.16 2.18⁺ 0.0014 
Age 13 2.35* 0.83 3.83** 16.37*** 1.90* 4.79** 0.0101 
Age 14 2.14 1.31 2.74* 11.03*** 2.18** 4.54** 0.0629 
Female 1.37 1.95 0.70 0.80 0.57** 0.79 0.2340 
Income >80k 8.31*** 10.63* 2.66** 2.10⁺ 3.42*** 2.87** 0.1339 
2 parents, 1 works 0.45* 0.46 1.42 1.28 0.51** 0.54⁺ 0.2393 
3+ Kids in HH 0.61 0.89 1.28 2.83⁺ 0.65* 1.21 0.1599 
Med. HH Inc (blk grp) 1.04** 1.01 1.02* 1.00 1.03*** 1.01 0.5885 
Housing Unit Density 1.02 1.04 1.04 1.04 1.03 1.06* 0.9495 
Road Density 0.88 0.73 1.15* 1.21⁺ 1.04 1.07 0.0698 
Grocery Density 0.83* 1.16 0.88* 0.86 0.85*** 0.88 0.1572 
Liquor Store Density 0.82 0.96 0.86 0.79 0.88 0.78 0.6266 
Distance to Park (km) 0.10* 0.04⁺ 0.09** 0.15⁺ 0.25** 0.07*** 0.4758 
Social Safety 1.20** 1.15 1.21*** 1.27* 1.31*** 1.13* 0.5333 
Social Help 1.12* 1.12 1.27*** 1.14 1.14*** 1.06 0.9095 
Street Safety 1.24*** 1.25* 1.23*** 1.09 1.25*** 1.18** 0.3180 
Constant 0.52 0.00*** 0.01**  
Log Likelihood -43.96 -80.93 -147.77  
Pseudo R-squared 0.38 0.3 0.29  
N 105 221 326  
Legend: ⁺p<0.1, * p<0.05; ** p<0.01; *** p<0.001 
 
 
Table A11: Licenses to walk or bike to neighborhood destinations 
Destination 
% who are NOT allowed to walk 
in neighborhood by selves, but 
are allowed to visit…. 
% who ARE allowed to walk in 
neighborhood by selves, and 
also allowed to visit… % Total 
Friend's House 25.0 83.4 57.5 
Corner / Convenience Store 27.1 80.1 57.0 
School 22.9 81.8 55.7 
Park 17.5 79.2 52.1 
Library 18.3 72.4 48.6 
Community / Recreation 
Center 11.9 69.2 43.2 
Grocery Store 11.8 65.2 41.8 
Church / Religious Institution 12.9 53.5 34.4 
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Table A12: Adjusted Odds Ratios for allowed to walk or bike in neighborhood without an adult to  
Friend’s House and Corner Store 
Allowed to walk/bike to  
Friend's House 
Allowed to walk/bike to   
Corner / Convenience Store 
Hispanic 
OR 
non-
Hispanic 
OR 
Pooled 
OR 
Chow F-
Test p-
value 
Hispanic 
OR 
non-
Hispanic 
OR 
Pooled  
OR 
Chow F-
Test p-
value 
Age 11 0.96 1.85 2.02  2.49 3.18* 3.21**  
Age 12 0.29 3.63* 2.70* + 1.83 4.72** 4.33***  
Age 13 2.48 3.87* 3.80**  11.03** 7.26*** 9.33***  
Age 14 2.16 10.44*** 5.20***  7.11* 35.09*** 13.61***  
Female 0.54 0.52 0.48**  1.22 0.45* 0.49*  
Income >80k 17.59** 1.19 2.62** * 4.31 1.06 1.6  
2 parents, 1 works 0.63 1.11 0.61  1.57 0.64 0.53*  
3+ Kids in HH 2.91 3.15* 1.56  1.06 5.41** 1.69 * 
Med. HH Inc (blk grp) 1.01 1.03 1.03*  0.99 1.00 1.00  
Housing Unit Density 0.98 1.02 1.03  1.04 1.06 1.06*  
Road Density 0.73 1.23* 1.1 * 0.70 1.32** 1.13 ** 
Grocery Density 1.09 0.86 0.87  0.98 1.05 0.95  
Liquor Store Density 1.01 0.99 0.9  1.02 0.68* 0.70*  
Distance to Park (km) 0.17 0.87 0.34  0.01* 0.99 0.21* * 
Social Safety 1.10 1.09 1.1  1.1 1.14 1.08  
Social Help 1.11 1.47*** 1.17** * 1.15 1.07 1.03  
Street Safety 1.20 1.03 1.1  1.07 1.05 1.07  
Constant 0.6 0.00*** 0.00***  1.26 0.00*** 0.01**  
Log Likelihood -43 -91.29 -163.14 Joint F-
test: 
0.1627 
-47.52 -98.18 -171.25 Joint F-
test: 
0.1570 
Pseudo R-squared 0.34 0.31 0.27 0.3 0.28 0.22 
N 107 220 327 105 218 323 
Legend: * p<0.05; ** p<0.01; *** p<0.001 
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Table A13: Adjusted Odds Ratios for allowed to walk or bike in neighborhood without an adult to School and Park 
Allowed to walk/bike to School Allowed to walk/bike to Park 
Hispanic 
OR 
non-
Hispanic 
OR 
Pooled 
OR 
Chow F-
Test p-
value 
Hispanic 
OR 
non-
Hispanic 
OR 
Pooled  
OR 
Chow F-
Test p-
value 
Age 11 1.00 2.72 1.98  3.46 2.17 2.70*  
Age 12 3.01 4.89** 3.72**  2.16 2.77* 3.14**  
Age 13 3.24 3.67* 3.87**  7.74* 4.52** 6.23***  
Age 14 7.76* 9.98*** 7.34***  4.82 20.03*** 9.60***  
Female 0.60 0.50 0.50*  0.59 0.39* 0.41**  
Income >80k 1.48 1.23 1.56  5.81* 1.11 2.00* + 
2 parents, 1 works 0.87 0.51 0.39**  0.66 0.5 0.39**  
3+ Kids in HH 0.95 3.09* 1.48  1.10 3.24* 1.4  
Med. HH Inc (blk grp) 1.03 1.00 1.01  1.00 1.01 1.01  
Housing Unit Density 1.09 0.99 1.04  0.96 1.00 1.00  
Road Density 0.78 1.23* 1.10 + 0.86 1.26** 1.17*  
Grocery Density 0.95 1.02 0.95  0.87 0.98 0.91  
Liquor Store Density 1.27 0.74 0.85  0.93 0.90 0.81  
Distance to Park (km) 0.00* 1.17 0.28 * 0.02* 0.51 0.21*  
Social Safety 1.17 1.29** 1.18**  1.16 1.19* 1.16**  
Social Help 1.04 1.30** 1.12*  1.02 1.24* 1.08  
Street Safety 1.23 0.95 1.08 + 1.04 1.04 1.05  
Constant 0.03 0.00*** 0.00***  2.20 0.00*** 0.01***  
Log Likelihood -44.38 -105.51 -171 Joint F-
test: 
0.2282 
-44.89 -106.39 -168.82 Joint F-
test: 
0.3845 
Pseudo R-squared 0.35 0.25 0.24 0.3 0.27 0.26 
N 107 220 327 107 221 328 
Legend: * p<0.05; ** p<0.01; *** p<0.001 
 
Note: Distance to school may add something to further analysis of licenses to visit certain destinations in 
the neighborhood without adults, particularly schools. Adding distance to school (in km) to the models 
with “allowed to walk or bike in the neighborhood without adults, to school” results in improved model 
fit and a significant coefficient for each group (Hispanic OR=0.87, p<0.05; non-Hispanic OR=0.77, 
p<0.001, and pooled OR=0.88, p<0.001). Therefore further analysis of licenses for travel to neighborhood 
destinations should re-evaluate specification of built environment variables. 
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Table A14: Adjusted Odds Ratios for allowed to walk or bike in neighborhood without an adult to 
Grocery Store and Community/Recreation Center 
Independent Variable 
Allowed to Grocery Store 
Allowed to walk/bike to 
Community/Recreation Center 
Hispanic 
OR 
non-
Hispanic 
OR 
Pooled 
OR 
Chow F-
Test p-
value 
Hispanic 
OR 
non-
Hispanic 
OR 
Pooled  
OR 
Chow F-
Test p-
value 
Age 11 1.61 4.22* 2.99*  1.58 2.04 2.40  
Age 12 2.73 13.08*** 8.54***  0.94 3.16* 3.77**  
Age 13 7.67* 25.31*** 17.09***  10.11* 4.92** 5.88***  
Age 14 7.71* 59.06*** 27.11*** + 27.69** 9.25*** 10.21***  
Female 0.58 0.46* 0.45**  1.03 0.37** 0.39**  
Income >80k 1.09 2.02 1.92*  1.99 1.11 1.52  
2 parents, 1 works 1.20 1.02 0.82  0.20* 0.68 0.45*  
3+ Kids in HH 1.53 2.10 1.63  0.33 1.78 0.94 + 
Med. HH Inc (blk grp) 1.01 1.03 1.02*  0.99 1.00 1.00  
Housing Unit Density 1.00 1.03 1.02  0.92 1.02 1.01  
Road Density 0.97 1.39*** 1.26**  0.95 1.22* 1.20*  
Grocery Density 0.86 0.96 0.92  1.06 0.93 0.91  
Liquor Store Density 1.17 0.83 0.89  0.72 0.85 0.78  
Distance to Park (km) 0.03* 0.22 0.09**  0.01* 0.19 0.10**  
Social Safety 1.09 1.20* 1.11  1.40* 1.09 1.15*  
Social Help 1.28* 1.23* 1.23**  0.91 1.10 1.00  
Street Safety 1.08 1.04 1.06  1.11 1.25** 1.19**  
Constant 0.00 0.00*** 0.00***  0.85 0.00*** 0.00***  
Log Likelihood -46.67 -94.80 -150.77 Joint F-
test: 
0.9188 
-34.38 -111.81 -158.70 Joint F-
test: 
0.8005 
Pseudo R-squared 0.24 0.39 0.33 0.39 0.24 0.27 
N 107 223 330 104 213 317 
Legend: * p<0.05; ** p<0.01; *** p<0.001 
 
Notes 
 
i Cradock et al. used a 5-item scale of neighborhood social cohesion based on a 1995 community survey. 
Likert-scale items measured respondent’s level of agreement that, ‘‘people around here are willing to help 
their neighbors,’’ ‘‘this is a close-knit neighborhood,’’ ‘‘people in this neighborhood can be trusted,’’ 
‘‘people in this neighborhood generally don’t get along with each other,’’ and ‘‘people in this 
neighborhood do not share the same values.’’ Four of these five measures are available in this survey, yet 
did not emerge as a combined metric in factor analysis. 
ii Of the 296 respondents who answered whether their child is allowed to travel with a sibling in the 
neighborhood unsupervised, 65 reported having only one child 18 years of age or younger in the 
household (presumably the subject of the survey). Of these 65 “only children”, 39 were reportedly 
allowed to travel with a sibling. Since it is unclear whether this reflects families in which a sibling lives 
outside of the household or survey measurement error, results from regression models with “allowed to 
travel with sibling” are not reported.  
iii Only three variables (park distance, age 12, age 14) showed significant difference in effects (at p<0.05) 
between non-Hispanic white and other non-Hispanic respondents 
iv Children’s perceptions fall outside the scope of this paper, though surveys of 10-12 year olds in 
Australia revealed that children may perceive less traffic and more safety than their parents, and that 
parent’s perceptions are more strongly associated with active transport (Timperio, Crawford, Telford, & 
Salmon, 2004). 
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